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Management of Penetrating Cervicomediastinal Venous Trauma
R. Nair*, J. V. Robbs and D. J. Muckart
Metropolitan Vascular Service and Department of Surgery, University of Natal, Durban, South Africa
Objectives: to evaluate the results of management of penetrating cervicomediastinal venous trauma.
Design: retrospective study.
Materials: forty-nine consecutive patients with cervical and thoracic venous injuries treated at a tertiary hospital between
1991 and 1997.
Method: patients identified from a computerised database and data extracted from case records.
Results: forty-five patients were male and the mean age was 25.3 years. Forty injuries were due to stabs and 9 to
gunshots. 22 patients were shocked, 25 actively bleeding and 31 were anaemic. Veins injured were internal jugular in
25, subclavian in 15, brachiocephalic in 6, and superior vena cava in 3. Injured veins were ligated in 25 cases and
repaired by lateral suture in 22. No complex repairs were performed. There were 8 perioperative deaths and 5 cases of
transient postoperative oedema. Venous ligation was not associated with increased risk of postoperative oedema.
Conclusions: ligation is an acceptable form of treatment of cervicomediastinal venous injuries in the presence of
haemodynamic instability, or where complex methods of repair would otherwise be necessary.
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Introduction Patients and Methods
The management of penetrating cervicomediastinal Consecutive patients with documented cervical and
thoracic venous injuries, treated at the King Edwardarterial trauma has been extensively debated in the
surgical literature, particularly the need for in- VIII Hospital, Durban, between January 1991 and
December 1997, were identified by a search of avestigation and exploratory surgery. Although the
management of visceral, arterial, cardiac and pul- prospectively accumulated computerised database.
Information was extracted from inpatient records andmonary injuries is now fairly uniform, less attention
has been paid to venous injuries and their man- a vascular surgical database. Forty-nine patients were
identified. Those with injuries to the external jugularagement. Military surgeons have favoured venous re-
pair or reconstruction,1 whereas those in civilian or minor muscular veins were excluded. Neck
wounds were classified into Zones I–III as outlined bypractice have concluded that ligation has a role.2–4
Attempts to restore patients to normal anatomy in Carducci.5 Fisher’s exact test was used to test for
association between risk factors and outcome, and typethe face of complex injuries or gross haemodynamic
instability may compromise chances of survival. The of treatment. A p value less than 0.05 was considered
statistically significant.authors’ service has previously evaluated management
options in penetrating cervicomediastinal venous
trauma,2 and advocated a low threshold for ligation
of complex injuries. We review our recent experience
to evaluate this policy, and to identify factors pre- Clinical presentation
dicting poor outcome in patients with major cervico-
mediastinal venous injuries. Forty-five male and 4 female patients were identified.
The mean age was 25.3 years (range 13–42). Forty
patients sustained stab wounds, and nine, gunshot
wounds. Apart from one shotgun injury, all gunshot
* Please address all correspondence to: R. Nair, Department of wounds were of the low-velocity type. EntranceSurgery, Faculty of Medicine, University of Natal, Private Bag 7,
Congella 4013, Natal, South Africa. wounds were in the neck in 40 patients and the chest
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Table 1. Location of external wound and mortality. Management
n Mortality*
Operative management comprised ligation in 25
Zone I 15 2 (13) (51.0%) patients and lateral venorrhaphy in 22 (44.9%).
Zone II 18 2 (11) No patients were submitted to complex venous repair,Zone III 7 –
Chest 9 4 (44) e.g. interposition grafting or patch angioplasty. Two
Total 49 8 (16) patients had no definitive management performed: a
25-year-old patient had an unsuccessful resuscitative
* Percentages to nearest whole figure within parentheses. thoracotomy at which a 4 cm wound in the superior
vena cava was clamped; and a 36-year-old patient,
paraplegic from a spinal cord injury, whose angiogram
in 9 (Table 1). Thirty-four injuries were on the left, revealed an internal jugular vein–common carotid ar-
and 15 on the right. One patient with bilateral stabs tery arteriovenous fistula following a transcervical
had a left internal jugular vein injury. Twenty-two gunshot injury. He developed a dense hemiplegia,
patients were shocked on admission (systolic blood presumably on the basis of embolisation via the injured
pressure below 100 mmHg). Twenty-five patients carotid artery, was treated conservatively, and died.
were actively bleeding on admission. Nine patients Twenty-one (95%) of the veins sutured had lateral
were in extremis, with active bleeding and profound tears, compared with 14 (56%) of those ligated. This
hypotension unresponsive to external compression difference was statistically significant (p=0.0057). An-
and resuscitation. The average haemoglobin was 8.8 aemia was significantly more frequent in those treated
(range 4–14.6) g/dl, and was 10 g/dl or less in 31 by ligation (Table 4). Ligation was more likely to be
patients. performed in patients who were actively bleeding
Circumstances permitted chest radiography in only or shocked, although this did not reach statistical
31 patients. Twenty-two radiographs were normal, significance.
5 demonstrated haemopneumothoraces, 3, haemo- The choice of incision was based on established
thoraces, one a widened mediastinum and fractured practice.6,7 Twenty-three patients with zone II and III
ribs. Neck radiographs were of limited use, only being wounds were explored via an incision over the anterior
contributory in a patient with retained shotgun pellets, border of the sternocleidomastoid muscle. Twelve
a second with a fractured mandible, and a paraplegic sternotomies were performed, 9 for zone I injuries (4
patient with a fractured sixth cervical vertebra fol- subclavian vein, 1 proximal internal jugular vein, 4
lowing a transcervical gunshot. Tracheal deviation due innominate vein; 1 superior vena cava) and three for
to soft-tissue swelling from haematoma was evident left chest wounds with injuries to the subclavian vein.
in 2 cases. Injuries to the internal jugular vein (IJV), Supraclavicular exposure was necessary in 12 patients.
subclavian vein, brachiocephalic vein and superior Eight had zone I injuries, two of whom also needed
vena cava (SVC) were encountered. The location and sternotomies, three had chest wounds, and the last
types of injury are outlined in Table 2. There were 46 had a zone II stab which injured the subclavian vein.
concomitant injuries in 24 patients (Table 3). Identi- Three patients had resuscitative left anterolateral
fiable risk factors, namely shock, active haemorrhage, thoracotomies, two of whom were exsanguinated, and
haemoglobin and transfusion requirement, are listed one who succumbed to multiple organ failure four
days later.on Table 4.
Table 2. Vein injured, surgical treatment and associated mortality rate.
Vein n Management Mortality
Ligated Repaired
Internal jugular vein* 25 14 10 2 (8)
Subclavian vein 15 8 7 3 (20)
Brachiocephalic vein 6 2 4 1 (17)
Superior vena cava** 3 1 1 2 (66)
Total 49 25 22 8 (16)
Percentage to nearest whole number within parentheses.
*One patient not operated on.
**Clamped only in one patient.
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Table 3. Associated injuries (Total 38 patients).
Arterial:
Common carotid 16
Internal carotid 1
Subclavian 12
Vertebral 2
Occipital 1
Other:
Brachial plexus 5
Spinal cord 2
Lung 3
Heart (right atrium) 1
Mandible 1
Remote (stab abdomen) 2
Results
Eight patients died (26.7%), all of whom were shocked
on admission. Four of the nine patients who were Fig. 1. Bilateral upper limb venogram following occlusion of repair
of superior vena cava demonstrating extensive network of venousadmitted in profound shock died on the operating
collaterals draining arms and head.table from exsanguinating haemorrhage. Three had
anterolateral thoracotomies, and one a median stern-
veins was subjected to venorrhaphy, narrowing theotomy. Two had stab wounds to the superior vena
lumen of the SVC to 25% of its normal calibre. Post-cava. One was ligated and one clamped only, with the
operatively, he developed massive oedema of the arms,patient suffering cardiac arrest immediately thereafter.
head and neck. Chest-wall collaterals were not no-The other two had left subclavian vein injury, ligated
ticeable. Venography showed occlusion of the superiorin one and sutured in one. Three patients died in the
vena cava, with retrograde thrombosis involving bothintensive care unit from multiple organ dysfunction
subclavian and the left internal jugular veins. Extensivesyndrome. Their injuries were gunshot internal jugular
venous collaterals (intercostal and azygous) were dem-vein which was ligated in one; stabbed left subclavian
onstrated (Fig. 1). The oedema progressively de-vein ligated via left thoracotomy in one; and stabbed
creased, and resolved fully by day 30. None of the 9left subclavian vein ligated via median sternotomy in
patients who had internal jugular vein ligation per-the last. The paraplegic patient who developed a stroke
formed had any oedema or venous congestion. Atwas treated conservatively. The mortality rates for
follow-up, which ranged from 1 week to 1 year (meaninjuries to specific veins are listed in Table 2. Patients
9 months), no patient was noted to be oedematous,with IJV injuries had the most favourable outcome
and none had upper limb or cervicofacial venous(mortality rate 11.8%).
hypertension.Only 5 patients had clinically apparent oedema
postoperatively. Four had injuries to the left subclavian
vein, 3 of which were treated by lateral repair, and 1
by ligation. Arm oedema was treated by elevation and Discussion
settled fully within 5, 5, 19 and 20 days respectively.
One patient with an extensive laceration to the superior Major venous trauma is justifiably viewed with trep-
idation by many surgeons. Circumferential control ofvena cava at the confluence of the brachiocephalic
Table 4. Comparison of risk factors, operating time and outcome between patients treated by repair or by ligation.
Total Repair* (n=22) Ligation* (n=25) p Value
Haemoglobin <10 g/dl 31 10 (45) 19 (76) 0.03
Active bleeding 25 8 (36) 16 (64) 0.05
Shock 22 7 (32) 14 (56) 0.08
Transfusion >2 units 21 8 (36) 13 (52) 0.21
Operating time (minutes) 128 125
Mortality 8 2 (9) 4 (10) 0.35
Oedema 5 4 (18) 1 (4) 0.14
Hospital stay (days) 11.6 10.9
* Percentages to nearest whole figure within parentheses.
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veins, by loops or clamps, is more difficult to achieve Cook11 reported two cases of fatal pulmonary em-
bolism originating from injured subclavian veins, andthan that of arteries, and injudicious attempts to do
advocated intentional routine ligation of the sub-so may add to the complexity of the injury by iatrogenic
clavian vein for all injuries of the subclavian arterydamage to venous tributaries. The high flow rate
and/or vein. There were no cases of clinically obviousthrough major cervical and thoracic veins may rapidly
pulmonary emboli in this series to support thislead to hypovolaemic shock from uncontrolled haem-
viewpoint. Similarly, the occasionally reported com-orrhage. Although basic principles aim for restoration
plication of thrombophlebitis following venous repairof normal anatomy, ill-advised attempts at venous
was not seen. While the literature is replete withpreservation or reconstruction may reduce the pos-
reports of late chronic venous insufficiency followingsibility of survival.
lower limb venous injury, we could find no similarWhile the management of venous injuries continues
reports documenting this after cervicomediastinal ven-to evoke discussion in the literature, most reports
ous injury, nor did we encounter the problem in anyrelate to lower-limb venous trauma. Rich,8,9 amongst
of our patients.others, has shown popliteal and femoral vein ligation
Due to the sometimes-incomplete documentation asto be associated with high rates of amputation, post-
a result of the urgency at presentation, the accuracyoperative oedema and post-phlebitic syndrome. Mul-
of a comparison of severity of injury in patients whoselins et al.,10 Timberlake et al.3 and Meyer et al.,4 however,
injuries were ligated and those who were subjected toshowed no increase in amputation rates when ligation
repair is questionable. However, based on univariatewas performed, or vein repairs thrombosed. Although
analysis of initial haemoglobin, shock, active bleedinglimb oedema has been documented in up to 51%1 of
on presentation, and transfusion requirements, itpatients with lower limb venous injuries managed by
would appear that those treated by ligation had moreligation, it is usually transient. In one of the largest
severe injuries (Table 4). The similar time taken forpublished series of venous injuries, permanent oedema
repair and ligation is thought to be a consequence ofoccurred in 2% of patients, and developed regardless
the greater complexity of injuries that needed ligation.of vein ligation or repair.1 A further problem that
As a result of the retrospective nature of this analysis,bedevils reports of outcome of lower-limb venous
application of any of the available trauma-scoringrepair is the inaccuracy of clinical and non-invasive
systems was not possible. Factors associated with anassessment of patency after venous repair. In one of
increased risk of mortality were shock, haemoglobinthe few papers where outcome was quantified by
less than 10 g/dl, chest wounds, and the need forvenography in all cases, the thrombosis rate varied
thoracotomy or sternotomy. Injuries to veins other thanfrom 21% (local repair) to 59% (complex repair). the IJV were also associated with increased mortality.
Significant discrepancies between clinical and non- There was no significant difference in mortality be-
invasive assessment and venography were dem- tween patients treated by venous repair or those
onstrated in 33% and 47% of cases respectively.4 treated by ligation.
Little has been written about cervicomediastinal The present study validates the authors’ published
venous injury. In our experience, the sequelae of major policy regarding cervicomediastinal venous trauma.2
venous ligation have been few and short-lived. Oed- Repair should be undertaken in stable patients, where
ema was as likely to follow either ligation or repair, the injury is amenable to local venorrhaphy. When
and was most frequently associated with subclavian complex techniques are necessary (interposition graft-
vein injuries. In all cases, the oedema was self-limiting ing, patch angioplasty, resection and re-anastomosis)
and resolved fully. None of the patients subjected to or in the presence of haemodynamic instability, lig-
unilateral internal jugular vein ligation demonstrated ation is the preferred option and may be undertaken
oedema or any other sign of venous hypertension. It without fear of morbidity from persistent oedema.
would appear that the extensive network of venous
anastomoses allows the development of adequate col-
laterals, sufficient to compensate for even major venous
Referencesligation. It has not been our policy to routinely monitor
continued patency of venous repairs. Venography was
1 Rich NM. Principles and indications for primary venous repair.done in the case of a patient who developed massive, Surgery 1982; 91: 492–495.
albeit transient, upper-extremity oedema following 2 Robbs JV, Reddy E. Management options for penetrating injuries
to the great veins of the neck and superior mediastinum. Surgrepair of a SVC injury, and showed thrombosis of the
Gyn Obs 1987; 165: 323–326.SVC at the site of the injury with extension into both 3 Timberlake GA, Kerstein MD. Venous injury: to repair or ligate,
the dilemma revisited. Am Surg 1995; 61: 139–145.innominate veins and the right IJV.
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